Identification of PECAM-1 association with sphingosine kinase 1 and its regulation by agonist-induced phosphorylation.
Sphingosine 1-phosphate (S1P) is a bioactive lipid mediator generated from sphingosine by sphingosine kinase (SPHK). S1P acts both extracellularly and intracellularly as a signaling molecule, although its intracellular targets are still undefined. Intracellular level of S1P is under strict regulatory control of SPHK regulation, S1P degradation, and S1P dephosphorylation. Therefore, clarifying the mechanisms regulating SPHK activity may help us understand when and where S1P is generated. In this study, we performed yeast two-hybrid screening to search for SPHK1a-binding molecules that may be involved in the regulation of the kinase localization or activity. Platelet endothelial cell adhesion molecule-1 (PECAM-1) was identified as a protein potentially associating with SPHK1a. Their association was confirmed by co-immunoprecipitation analysis using HEK293 cells overexpressing PECAM-1 and SPHK1a. Moreover, the kinase activity appeared to be reduced in stable PECAM-1-expressing cells. PECAM-1 is expressed on the cell surface of vascular cells, and several stimuli are known to induce phosphorylation of its tyrosine residues. We found that such phosphorylation attenuated its association with SPHK1a. This association/dissociation of SPHK with PECAM-1, regulated by the phosphorylated state of the membrane protein, may be involved in the control of localized kinase activity in certain cell types.